Alterations in protein kinase C isozymes alpha and beta 2 in activated Ha-ras containing papillomas in the absence of an increase in diacylglycerol.
The levels of protein kinase C (PKC) activity, PKC isozymes, as well as the level of endogenous diacylglycerols (DAG) were examined in early emergence mouse skin papillomas and compared to the levels in the epidermis. The papillomas were derived from a two-stage carcinogenesis protocol in which mice were initiated with 7,12-dimethylbenz[a]anthracene (DMBA) and promoted twice weekly for only 12 weeks with 12-O-tetradecanoylphorbol-13-acetate (TPA). As expected, greater than 90% of these early emergence papillomas contained an activated Ha-ras gene with an A----T transversion in the 61st codon. There was a TPA-independent, irreversible decrease in total PKC activity (70%) in the early emergence papillomas compared to that in the epidermis. Immunoblot analysis of epidermis and papillomas taken 4 weeks following the cessation of TPA treatment, a time when PKC catalytic activity has completely recovered to control level in epidermis but not in papillomas, revealed that the levels of PKC-alpha and PKC-beta 2 were dramatically decreased in the cytosol of the papillomas, while the levels of these two isozymes in the particulate fraction were approximately equal to the epidermis. PKC-delta, -epsilon and -zeta immunoreactive proteins were present in both epidermis and papillomas and only minor changes were observed in the papillomas. PKC-delta and PKC-epsilon displayed a particulate fraction localization in both the epidermis and papillomas, while PKC-zeta was found in both subcellular fractions. We were unable to detect PKC-gamma in mouse epidermis or papillomas. Since the level of DAG has been shown to be elevated in some ras-transformed cells, we examined DAG levels in the papillomas, as an increased DAG level could explain the constitutive decreases in the levels of PKC. Measurements of cellular DAG indicated that there was no elevation in the total pool of DAG in the early emergence papillomas. These data demonstrate an irreversible decrease in and alteration of the subcellular distribution of PKC-alpha and beta 2 in DMBA-initiated/TPA-promoted papillomas. These changes are TPA-independent, and occur in the absence of an elevation in the total pool of endogenous DAG. These alterations of PKC isozymes may be important early events in multistage tumorigenesis.